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Abstract of JP1 0251 093 

PROBLEM TO BE SOLVED: To provide a process for producing an oxide piezoelectric substance 
which obviates the occurrence of defects, such as inclusions, growth stress and twin crystals in a 
single crystal in spite of an increase in its area, has excellent piezoelectric characteristics and dielectric 
characteristics and are uniform in these characteristics. 

SOLUTION: This process consists in producing the multiple perovskite type oxide piezoelectric 
substance essentially consisting of lead oxide and contg. at least one of the oxides selected from 
niobium oxide and tantalum oxide by epitaxially growing a soln. essentially consisting of the lead oxide 
and contg. at least one of the oxides selected from the niobium oxide and tantalum oxide onto a 
substrate consisting of the oxide single crystal. When the inter-lattice face spacing of the substrate is 
defined as (as ) and the inter-lattice face spacing of the multiple perovskite type oxide piezoelectric 
substance as (ap ), the difference (ap -as ) between the respective inter-lattice face spacings is set at 
<=0.05nm. 
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mi&^^l 1 !*!©?§?£ 1 2 £+#{CiK#GTi$f— ffc 
U 56fCiSg£l 0 0 0'CJtTlffc. o-3l>T. B 
i3 0mm, J?$0. 5mm© (100) I©MgO¥ 
•S»Jfc6ft4»«l 3 (^aorafiS : 0. 4 2 l nm) 
ZMffitSMt 1 4 ©TifeKIR «3 till . C ©SSrSJi 1 4 tc 
<£ 0 MiegH^a® 13?:30rp mOflffir S«g 0 
6. MlBfi£S3§ 1 lF*?©?SfflU 2«C»*>fCig«U C 
©tttS£4B#fyj£y$l,/c. iltBSiSl 3©^®^, M1B 

1 4 tC <fc 0 BijIBS^ 1 3 £fufBE3£§2§ 1 1 *> 50 



1 0-2 5 1 09 3 

omi/fcs«i 3«. mmm&&m-cg.u£-cK}%n,tc 
[ o o 3 9 ] m k> m ufcs«{c«. &.m*mn&.-cm.m 

3 0 mm. /?$ 3 5 0 #*m©;*:# 3©*§ifl#J&fiL/T(,> 

l o 0>#<a&c#^^Ti>sc£A%l23ft;fc. c©jg 
ji^xffiisiJr-cis^ft:. -e©*§^. ssT?SM#©^n 

\-Mffij&V$>*). tfrf-mmffiVO. 396nm 
■C$>Zttifiiofr-?tc. SJIBMgO*JfgS*>6 
tzZm&om-mmk (a, ) #0. 42 1 nmt, I? 
EKfbiMSA (EE^ft) ©^T-BffP^ (a. ) ifiO. 3 
96nm-r*£C<b*>6. wfiB^©^®^*^ IB 
ffm©^T-M^Pii;»3^:#< . ^-ne.^ffiiaRi©^ 
(a. -a, ) tt-0. 025nm-C*J. MIB 

o o } iT-T-*ic i3&iji^?nfc„ coms^B* i c 

P(CJ;Sft^«f?rff-5fciC^. «tiX= 0. 085 
~0 . 0 9 5 -e$> r> tc. 

[0 040]^, it^i't «6Stifc { 1 0 

o } ®©i|tte^£Hf)iB«&±tciegL)tg do 

0 } EtcWtcW® 300 a m©ilS 5C{±±tf fc„ 
BUlB*te4>[^1ttCLr 3 0 0 Mm©/13 3:-CWIgL,fc. 
C©$gm. MgO^*S^e»^?>S«<!:C©S«(CJiRft 
^tlfc^D^^-f FSE«WSfi©±W3«» 6 0 0 
/im(cAj:-,/t 0 o^?t>r. mfctmggkVWlCT i /A 
uSli^^-; ^fi6tcJ:0ffML/. 1 5 0-2 5 0'C© 
JH^T 0 . 5 k V/mm©I|jl?: 1 0 ftmtPM 

iSS3 0mm, US 2 5 0 um<D&M& 

[oo4i] mht\tcK.mmma,m>h 2 mmft©*g* 

WOWL/. LCRy-r>CCj;0lii^f*5:IiJSL)t„ ^ 
©«£*. lt^^3 5 0 0-C*n>/c„ ttc. IuIBBEbI 

*isa«©*5 ^ ^*s^^nrt,»^t^®^6itsi 5 

OAtm. jl32 5 0 ym. fiMmmCSittlttT-* 
6 8^80%"^ «6^>#*^#C^EE«l^ftt*Wt-4C: 

t&t>fr-otc. commit. f&g-^tcibm'g 

[0 042] (|Qfe0»J2) Sf. «KAJ99. 9%IH±. 
©PbO. MgO. Nb, Os . TiO ! fcckO'B, O 
3 £. vi/^^^AKx^-^IS (Pb [Mg 1/3 Nb 
J/3 ] O, : PMN£BgT) t?2>ma (PbT i O 
j ; PTiSSf) ©*JHta*6 7 : 3 3 (og »3 Pb 

[ (Ms,,, Nb,/. ),., Ti. ]0, , x = 0. 3 
3. 6 7 PMN-3 3 PTiBSf) (OSS «fc ^{C#S 




u c<Dwm®n>c7 ; 7 ??xtLxmt$8 (Pbo) t 
mt-?tf*i"5^ (Mgo) tmmm (b, o, > 

[PbO + MgO + B, O, =6/3/1] ^67PM 
N-33PT/(PbO + MgO + B 1 O, > = 25/ 
7 SfCft-Si'.iCtinxfc., dti6©f&**?rS^bfc 
«. c©jg^*8;fc#ji . 3 kg&m&lstcmzicjr.-rft 
S7 0mm, §15 0 0 c c©I«©6tSSl 1 CCA 
ftfc. COetS 1 1 £|*3S 1 2 0 mm. g?200 

5o-c©agjT5. 5B#pda>6H^r^jaL/fc„ c©as 
t?5B$pa^ofcf^ a&*rcOTiBa&3s 1 1 nom 

mi 2Z+ftK.tmVX$i-itl,. .<*6(CSK£9 5 0 
'CifCTmc. 114 0mm. JI3 0. 5 m 

m© {100} M©S r T i O, m&Mk&hKZimiM 
ffil 3 (tiHTONM: 0. 39 1 nm) £@J£?6JU 4 
©TiSfclKOttW, COltfell 4«c<fc9ififfejiHJS 

wi 3*30 r pm<Dagri5]iKi/^*s6. H-riee^ 

SI ll*J(Djgf£l 2(Cff*>(Cg«L. C©«.^6B$P5 
<SJ$0/c o ffilSSKl 3©?5S&. fTEBS^Kl 4(c 

«fc *) mnrnw. i 3 ^Hufee^ss 1 1 *hmrtcmtvf 
3«. Huse^^rt-csas-c^L/d^. ^wchko 

[0043]gX f 3fcHL- fc*«(c i Jfeii35i^||fe-C * 7 v 
tr-p-OinV-isa >m<D%Mtfiti:< . iES40mm, 
f S 4 5 0 (im©^# ^©ISS^fit/T^fc. C©*§ 
a^Xi^lelSTrpI^.fc,, -s-oass. SS-CgMft©^ a 
yx^-Y hMtSiS-C^D. tS^ffiP^Pg*<0. 40 3nm 
WJCiJibftofc. H?iaSrTi0 3 4US 

Jl^ft£g^S«©te^ffiRS|si (a, ) #0. 39 1 
nm-C. Mfa^ft^^ (EESftO ®W7-iBfflffi (a 
„ ) #0. 40 3 2nmtWCiA'P.. MieSteT-ffi 
Pi3B§©g (a, -a, ) ttO. 0 12nmt$.5. H 

5£-*S£j£&7nO, {10 0} |Tib^t->t 

^icpta^fcf^^tic^. «tsx = o. 

[0044]^ x.t:ir1ri'*}ll&&Sti1t UO 

o } ffio>mmn,zmzmm±ic&w.utc£ * . no 

0 } ffiKWtCffgl/t 3 0 0m m©J?i? tCf±±tffc. 
HUiE3St6t BNSK 0 T 3 0 0 m m ©J? 3 £ "C fflg L> 1t. 
t©*S3l. SrTiO, *^S^6!5:-S»ffi<fcC©S« 

6 0 0Mm(c^-7fc. »Si**S B ^cDffi«:T 
i/Au^SSrJ^v ^ftCC<t0ff5^L. 150-25 
0*C©*&IM--r.rt/it>-e0. 3kV/mm©lJ?4lO» 

H«faS«?:BIJ0gX0. iSS4 0mm. Jf3 2 50 ym© 



(7) ^£ ^ 1 0-2 5 1 0 9 3 

[0045] ^hiTiftK'm.m&ikWifrh 1 0 mmfl©I 
£<ZJ9fflU LCR*-*fc.k")»*8*fe«jei/;te. 
^•©ttm. it^S$*2 2 0 0-Ca5o/c gfc. SiriBEE 
H^SS^tll 50/im, f3250«m, S3 1 0 

I^§tk n 'tt8 4. 5~8 5. 0%"C. 
*#0. 5%«TiS*T«n/cJim^14*Wr-2.C<!: 

{b*j % < . mm^-ommn tcftMMitf£ c tectum 
C0 04 6] $*>ic> B>ne*MS«*ffli>rBya?bfcia 

lfc^TU^JF^^&r/a-y^f'pKUfc. "Tftfr 

m&9 1 PZT-9PT©Em$i*SJI«£fl[II0T 
/IS 2 0 0 am<!>A&&fHKtsfc. m?>fttcftfa<D±T 
EfciCXilMtcT i /AuWI4^/<» 9&<C£9S 

fc. iwlEft«©jfi#$j§Sm®<fcft£®K:W 

M-sTtfJOi*^. 1 2 0 Atm<7>f v^-C^#t^K:^)»rL/ 
fc. c©ty»rK:J:D. wriB'< + >^«2±(c^ l , & 
2^&3. 4*W^S5^«:^3nfc}g^<Dffimi 

ih^«7 *iwfB&* i m^3 tc-en-en^BB^ws 

^L. T-^gS8 5rBirl5^2mfli4{C*ffl#WtC 
<£»3&iBSU SetcH^bftlU 1 0 pF/m^fi3 2 
m<Dffli*CDig{* (er- ^7 U + ^;UEnS>lie^«? 
7 fed: O'T - X 8 {C ngi^-r S C <«: (C «fc 0 

[0 04 7] nbfttcT l"(1&M : g&7v--7lCH> 

40 t§JH. ^»JHifi»*S3. 8MHz©xn-i!ii^KI 
^rf#P>tlft:„ f«£*©Hz^5 •^i'X.tf) 5 dB 

*<. JSig^wJiSti-SdB-cit^go^'iir^i 
ft-5,C«fc^*D^-5/c„ 
[0 04 8 ] 

^^ti6©#tt^-6^ttEm48>Stt^„ 
50 CCjgffl-T-5.C<i:{C<fc»3SSS. E^©^M©ffl#^^ 
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